Extracellular matrix components cooperate to activate phosphatidyl inositol-4-phosphate 5-kinase.
Interaction of mesangial cells with extracellular matrix proteins can provide a means to modify cellular anchorage and traction through an interaction of integrins with activation of the actin cytoskeleton. We investigated intracellular signalling of matrix components fibronectin and laminin in mesangial cells in monolayer and 3-dimensional configurations to show a fibronectin-dependent activation of phosphatidylinositol-4-phosphate 5-kinase (up to threefold), which is augmented by a laminin-dependent increase in phospholipase D activity. Functional responsiveness to fibronectin and laminin addition was seen in the contraction of free-floating 3-dimensional mesangial cell-embedded collagen gels, a well-defined system reflecting coupling of extracellular matrix-cell events to activation of the actin cytoskeleton. Activation of phosphatidylinositol-4-phosphate 5-kinase and contraction of mesangial cell-embedded collagen gels in response to fibronectin and laminin were inhibited by pretreatment of mesangial cells with lovastatin and restored by isoprenoid augmentation with geranylgeraniol, supporting a role for the ras-related protein Rho in this process.